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is provided with 

the bore (6) of the pulling rod (3) via the stationary unrthaUhe ^ullinq lod nn. n!nl^^^^ -'^ ^^PP''^^ »° 

in a cylinder chamber (13) arranged in the spindle axle 1) and havino st^li^'j f ™ ^ accommodated 
Which the first bore (12b) opens in the cylinde^hamb ^ 3) on one s de'^ second (12a) axial bore of 

the cylinder chamber (13) on the other side of the piston (1) and that the firt hnr^ mom f ^l*'""'^ ""'^ '^^^^ °P^"s 
the unit (4) to displace the piston (11) and thereby the pu lna rod i^ onl h ^v^H"^ """^^^ with fluid via 

spindle, and the second bore (12a) is put under pressure S nuid vii thl .^t ^"^"^ "^"^'^ ^'^^ ^^e tool 

pulling rod (3) in the other direction to detach Te tool ^5311^6 t£\^ liVs ^'^^^^^ <^'') thereby the 

attached on to it, is provided with at least one essential? axial firsf ;fnri^^^^^^^ 'ts cooling and that of a rotor (22) 

(20b), via a restriction (21), opens into the cyLeTchamber 1 sfo^^^^^^ ^'^^'^^^ '^^ ^^^^^^^ 

displacing the pulling rod (3) in a direction to attach firmly th^tool and thS th J Ipp^^^^^^^ ""^^^ P'^^^^^^ 

bore (12a) of the pulling rod (3) for leading the fluid back to In Lp nf n, h second channel (20a) opens into the second 
least one bore (12c) in 'communication vJfh uS (4) via an inlet (17 to suS^ P""'"9 ^' 

to the tool end of the spindle axle via spindle axle (1) ' ' '^'^ ^ "^ scavenging air and to lead the scavenging air 



(57) Abrege 



Cette invention concerne une broche porte-outil avec une tinp ri'.=ytrarii^n lr^^ „„u-, _, . . 

(1) et qui permet de fixer un outil sur ladite broche Le^r?miteWw S ,i ^ 

routil penetre une unite (4) qui est fixe par raDoort a la inT ri'iJ^;i.,?n . ^® ^ extraction (3) situ6e sur le c6te oppose a 
qui entoure .a_tige d'extric!ion .(3). Ce tir'ofr det'^^^^^^^^^^^^ 

frou axial central (6) qui amene un agent refrigerant sous pression ilau-a Si ™ dextract,on (3) comporte un 
d'extraction (3) comporte un piston (11) loge dans une chambreSnSui m^elil^^^^^ .via runite stationnaire. La tige 

comprend au moins un premier (12b) et un second (lS aSes axaux lI^^LTJJ- '^'^P^f^'t^^"^ 1^ troche (1). Ge piston 
cylindrique (13) sur lun des cot^s du piston (11) teslcond Ssaoe "9^1^^^^ debouche dans la chambre 

piston (11). Le premier alesage (12b) est presstirise IS move^ri^fn' in^^^^^^ cylindrique (13) sur I'autre cote du 

ipso facto, la tige dextraction (3), avec pour'^^?ns6?uence Smef P^^^^^^^^^ ^^P'^'^^ P'^^"" et. 

pressurise au moyen d'un liquide via I'unite (4). ce qui d^place le Son e Lt ^^^ De meme, le second alesage {12a) est 
par la, libere I'outil. Pour son refroidissement et ceirdS roTo (2Tqu. ui es ^liS'aL'tf^^^^^^^ ''^"'^^ ^^"^ 

un premier el un second canaux essentiellement axiaux (20a 20b) Le premie cana S^^^l J l'^ """'"^ 
la chambre cylindrique (13) situee sur le c6te du piston (1 ) prLurisnrlrP J^fn, \ ."^ restnction (21), debouche dans 
dans le sens de fixation de I'outil. Le second canal (20a dlbouchrs!r^P ^L^nT ^'S^ '^extraction (3) peut etre d^placee 
lequel le liquide est rappele via Tunit^ (4) La tiTe d'elrtfactonnirnmnJL ^^'^^^ *'9e ^extraction (3) par 

.•unit. (4, Via une admis^sfon (17, et fournSt Je'i'airt rtXI'd' igTceTa-rCs l^^xtr -mrtl o:til feTa^broS^ir' "'^'"""'''"^ 
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(54) Title: DEVICE FOR A TOOL SPINDLE 




(57) Abstract 

Tool .spindle with a movcaibic pulling rod (3) axiaTly displaccabie in the spindle axle (1) for firmly attaching a tool at the axle of the 
spindle. The end (10) of the pulling rod (3) that is opposite to the tool extends into a unit (4) that accommodates the end of the pulling 
rod and that is stationary in relation to the rotating pulling rod, in which there is a spool (9) surrounding the pulling rod (3) for sensing the 
axial position of this in the spindle axle (1), the pulling rod is provided with an axinl. cenu-al hole (6) for leading a coolant agent under 
pressure (o the bit of (he tool, whereby the coolant is supplied to the bone (6) of ihc pulling rod (3) via the stationary unit, that the pulling 
rod (3) is provided with a piston (11) accommodated in a cylinder chamber (13) ananged in the spindle axle (I) and' having at least a first 
( 1 2b) and a second ( 1 2a) axiaJ bore of which the fir^t bore ( 1 2b) opens in the cylinder chamber ( 1 3) on one side of the piston ( 1 1 ) and the 
second bore (12a) opens in the cylinder chamber (13) on the other side of the piston (1 1) and that the first bore (12b) is put under pressure 
with fluid via the unit (4) to displace the piston (11) and thereby the pulling rod (3) in one direction to attach firmly the tool at the tool 
spindle, and the second bon^ (12a) is put under pressure with fluid via the unit (4) to displace the piston (11) and thereby the pulling rod 
(3) in the other direction to detach the tool, that the spindle axle (1) for its cooling and that of a rotor (22) attjichcd on to it, is provided 
with at least one essentially axial first and second channel (20a, 20b). whereby the first channel (20b). via a restriction (21). opens into the 
cylinder chamber (13) on the side of the piston (11) that is put under pressure for displacing the pulling rod (3) in a direction to attach 
firmly the tool, and that the second cliannci (20a) opens into the second bore (12a) of the pulling rod (3) for leading the fluid back to source 
of fluid via the unit (4). and that the pulling rod has at least one bore (1 2c) in communication with unit (4) via an inlet (17) to supplying 
scavenging air and to lead the scavenging air to the too] end of the spindle axle via spindle axle (1). 
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I'll (Fig. 2)by.g.p,..|i„£„„,l„„ ; ™"*'^^^ 

...... r^...„e „„ XCttr 11^' 

n>drauljc fluid, ex ts unit 4 via ouiIpi 1 « ^ 'eaKing 
pressure) is ananged to the left ofinle. 1 7 (atmospheric 

.n cylinder chamber 1 3 on the left-hand side of the piston. ' "'"^ 

In the case where fluid bearing 24 is used f;^ < - j .i. 
.o..h.e..eh..a....d.s.edU.^^^^^^ 

etach the tool. To attach the tool finn.y. bore ■ 2b i.s put under p.ss.e via e 4 o 
dtsplace p.ston , 1 ,o the right in the figure. In this way. the hydlhc flu, s iL . .he 
r,gh. of the p,ston ,o be found in the bore I2a is pressed out through . 
iniet ,6. When detachin, the .ool. the reverse .ak« p e" ^^^^^^^^^ 

out through the now deprcssurised .nJet 14. ' " """^'^ 

Coolins "he spindle at the connection to the ro<or 

The lool (not shown) .s attached fim^ly. as stated, by the displacement of the 
pulltng rod 3 .nto the tool spindlc. which takes place through the hydraul.c ft !„ L 
pressure be.ng supplied via inlet 1 4 of unit 4 through the second channel 1 2b to . 
cyhnder chamber 1 3 on the side of the piston facing the tool, as shown i„ Fig. 2. indie 
ax.s Us. as shown, provided whh a nu„:bcr of axial channels 2()a. b distribl 

13. Su channels 20b of these twelve channels have restrictions 21 at the connecon w.th 

■^n^'F-ff'^^^^ 

ontrolhng the des.red a.oum of flow in the channels 20a, and they are. at the opp ,e 

ends to the. restrictions, connected ^^.h the other six channels 20a. ,ha. are pirj/ h. 

at the cyhnder chamber 1 3. Instead, these latter six channels 20a open at the 1. bor 

2 a of the pulhne rod 3, which is inactive under tl,cse condaions. to lead away J 

hydraulic ftuid via the inlet 1 6 that is inactive while U.e tool is attached 
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The feed system 24F for supplying fluid to the fluid bearing 24 of the tool spindle is 
shown furthest to the left in Fig. 8. The fluid is supplied to the system with a pressure of, 
for example, 100 bar and flows tlirough a pressure monitor 241, a check valve 242, and 
10 accumulator 243. suitably a flow monitor 244, a check valve 245 to be then led to the 

5 spindle via at least two supply channels 246 that are independent of one another and 
include a respective pressure monitor 247. The different components have in principle a 
function that is equivalent to that previously described in cormection with system 7F and 
j5 1 6F. The task of the flow monitor 244 is to register that the correct amount of fluid - flow - 

passes. 

10 Hydraulic circuit 14F is arranged for adjusting the hydraulic system, for the 

pressure-setting of the different sides of the piston 1 1 for attaching or removing the tool. A 
2Q branched line, to which a regulator 141 and a check valve 142 is connected, is arranged 

after the accumulator 243 in circuit 24F and before the flow monitor 244, after which the 
branched line cormects to a multi-way valve, a so-called four-two valve or cross-parallel 
1 5 valve 143. The regulator is adjusted to a pressure of, for example, 60 bar. The pressurised 
hydraulic fluid is led out via valve 143 through at least two supply channels 144 that are 
independent of one another and provided with pressure monitors, and in via the Inlet 14 of 
the tool spindle for displacing the piston 1 1 to the right (see Fig.) and attaching the tool. 
During this process, the line 145 connected from the valve 143 to the inlet 16 of the tool 
20 spindle is not under pressure so that the hydraulic fluid can be led away. To remove the 
tool, the valve 143 is turned so tJiat pressure is released from the connection 144 and the 
line 145 is pressurised. To sense that the line 145 ha.s the desired pressure, a pressure 
monitor 146 is arranged in the line. The return of the said fluid is led away via line 147. 

Part of the branched line 707 connected to system 5F between check valve 502 and 
25 pressure monitor 503 extends from system 7F after its regulator 705 via check valve 708. 
Another part of the branched line 707 connects to system 24F upstream of its supply 
chaimels 247 via a check valve 708a. Branched line 707 also connects to valve 143 of 
system 14F via a check valve 709, and similarly via a check valve 710 to system 16F 
downstream of its check valve 1 66. 
30 If, for example, a malftmction occurs in system 5F and the pressure in this falls 
below 4 bar, for example, which is the pressure prevailing in branched line 707, and the 
_ spinBle axle^stbpCiiir'fr^^ v^th- an initial pressure or4 bar will -flowTrom 



25 



30 



35 



^5 system 7F into the bore 6 of the spindle axle to remove the coolant fluid from the affected 

parts of the spindle axle and to, to a certain extent, contribute to the cooling of the tool. 
35 Check valve 708 will naturally prevent the coolant fluid in system 5F forcing its way into 
branched line 707. 
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In ihe equivalenl way, if ihe pressure in system 4F falls below 4 bar, or if another 
fault arises and the spindle stops, air from system 7F will open check valve 710 and force 
away the fluid currently prevailing in the spindle and, to a certain extent, contribute to the 
10 cooling of the tool. 

5 The equivalent applies during an unauthorised pressure drop or other malfunction to 

feed system 14F via check valve 709 and valve 143, and/or feed system 24, during 
• malfunction, via check valve 708a with pressurised air from system 7F to remove fluid that 
15 is not appropriate there. 

The said pressure and flow monitors signal when the prevailing values lie outside of 
1 0 the intended limits and cut off the supply of energy to the spindle axle. 

20 Alternative embodiment 

The invention described here is not limited to exactly the design described as the 
tool spindle can naturally be given another construction. For example, the spindle axle 1 
1 5 can extend into and be accommodated by the stationary part 4, whereby the gap sealings 
25 will be located between this and the spindle axle 1. In this case, it is possible to position the 

axial bores 12a, 12b for hydraulic fluid in the spindle axle 1 instead of the pulling rod 3. 

The pressures specified in connection with the described supply system are 
appropriate but are given only as examples and can naturally vary depending on different 
20 parameters. Parts 244-247 do not apply when ball-bearings are used and instead, the system 
have lubricant monitoring of the ball-bearings added to it. 

Similarly, it should be emphasised that the schematically indicated ball and fluid 
bearings 2 and 24 respectively have what is a per se known axle bearing function, which 
has been omitted in order not to make the description and drawings more complicated than 
25 necessary. 
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Claims 

1 . Tool spindle with a moveable pulling rod (3) axial ly displaceable in the spindle 
axle {1 ) for firmly attaching a tool at the axle of the spindle characterised in that 

^0 the end (10) of the pulling rod (3) that is opposite to the tool extends into an unit (4) that 

5 accommodates the end of the pulling rod and that is stationary in relation to the rotation of 
the pulling rod, in which there is a spool (9) surrounding the pulling rod (3) for sensing the 
axial position of this in the spindle axle (1), that the pulling rod is provided with an axial, 

15 central hole (6) for leading a coolant agent under pressure to the bit of the tool, whereby 

the coolant under pressure is supplied to ilie bore (6) of the pulling rod (3) via the 
10 stationary unit (4), that the pulling rod (3) is provided with a piston (11) accommodated in 
a cylinder chamber (13) arranged in the spindle axle (1) and having at least a first (12b) and 

20 a second (12a) axial bore of which the first bore (12b) opens in the cylinder chamber (13) 

on one side of the piston (1 1) and the second bore (12a) opens in the cylinder chamber (13) 
on the other side of the piston (11) and that the first bore (12b) is put under pressure with 
15 fluid via the unit (4) to displace the piston (11) and thereby the pulling rod (3) in one 

25 direction to attach firmly the tool at the tool spindle, and the second bore (12a) is put under 

pressure with fluid via the unit (4) to displace the piston (1 1) and thereby the pulling rod 
(3) in the other direction to detach the tool, that the spindle axle (1) for its cooling and that 
of a rotor (22) attached on to it, is provided with at least one essentially axial first and 

2^ 20 second channel (20a, 20b), whereby the first channel (20b), via a restriction (21), opens 

into the cylinder chamber (13) on the side of the piston (11) that is put under pressure for 
displacing the pulling rod (3) in a direction to attach firmly the tool, and that the second 
channel (20a) opens into the second bore (12a) of the pulling rod (3) for leading the fluid 
back to source of fluid via unit (4), and that the pulling rod has at least one bore (12c) in 
25 conrununication with the unit (4) via an inlet (1 7) to supply scavenging air and to lead the 
scavenging air to the tool end of the spindle axle via spindle axle (1). 

2. Tool spindle with a moveable pulling rod (3) axially displaccablc in the spindle 
axle (1) for firmly attaching a tool at the axle of the spindle characterised in that 
the end (10) of the pulling rod (3) that is opposite to the tool extends outside of the spindle 

30 axle (1 ) and into an imit (4) that accommodates the end of the pulling rod and that is 

stationary in relation to the rotation of the connecting rod, in which there is a spool (9) 

surrounding the pulling rod (T)^??r sensing*'lheTxial"p^^ spindle axle (1),— 

that the pulling rod is provided with an axial, central hole (6) for leading coolant under 
pressure to the bit of the tool, whereby the coolant under pressure is supplied to the bore 
35 (6) of the pulling rod (3) via the stationary unit (4), that the pulling rod (3) is provided with 
a piston (11) accommodated in a cylinder chamber (13) arranged in the spindle axle (1) and 
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having at least a first and a second (12a, 12b) axial bore of which the first bore (12b) opens 
in the cylinder chamber (13) on one side of the piston (1 1) and the second bore (12a) opens 
in the cylinder chamber (13) on the other side of the piston (1 1) and that the first bore (1 2b) 

10 is put under pressure with fluid via the unit (4) to displace the piston (1 1) and thereby the 

5 pulling rod (3) in one direction to attach fimily the tool at the too! spindle, and the second 
bore ( 1 2a) is put under pressure with fluid via the unit (4) to displace the piston (11) and 
thereby the pulling rod (3) in the other direction to detach the tool, that the spindle axle (1) 

75 for its cooling and that of a rotor (22) attached on to it, is provided with one or more 

essentially axial cooling channels (26) in communication with at least one axial bore (12d) 
1 0 arranged in the pulling rod that is connected with a inlet (25) of the unit (4) for coolant and 
where the cooling channels (26) open on the outside of the spindle axle for leading away 

20 the coolant. 

3. Tool spindle according to claim 2characterised in that the spindle axle 
(1) and its electric motor (22, 32) are surrounded by an atmosphere under pressure enclosed 

15 by a stationary housing (33) having gap sealings against the rotating parts (1 , 3) of the tool 
22 spindle on either side of the electric motor to prevent coolant forcing its way into the motor 

(22, 32). 

4. Tool spindle according to claim 1 characterised in that inlet (5) is 
arranged to lead in the coolant under pressure to the central hole (6), that inlet (14, 16) is 

20 ananged to lead in the coolant under pressure to the first and the second bores ( 1 2b 1 2a), 
whereby an inlet (7, 17) for gas ujider pressure is arranged on at least one side of respective 
inlet (5; 14, 16) and that an outlet (8, 8', 18) is arranged between the respective inlet (7, 17) 
for gas under pressure and inlet for coolant and fluid under pressure (5; 14, 16) is 
connected to a pressure lower than the pressure of the coolant and fluid, whereby the gas 

35 

25 under pressure in inlet (7, 17) has a pressure greater than the pressure in outlet (8, 8', 1 8). 

5. Tool spindle according to claim lor4characterised in that the tool 
spindle is supported on ball-bearings (2). 

6. Tool spindle according to claim 2or3characterised in that the tool 
spindle is supported on liquid bearings (24). 
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